minimize the possibility of splash ABSTRACT dispersal of inoculum. Plants infected Kalb, D. W., and Millar, R. L. 1986. Dispersal of Verticillium albo-atrum by the fungus gnat with V. albo-atrum were identified by (Bradysia impatiens). Plant Disease 70: 752-753. excising the stems, disinfesting them in Adult flies of Bradysia impatiens collected from a greenhouse or growth chamber that contained 0.5% NaOCn for 2 mi, and plating analfalfa plants affected with Verticillium wilt were contaminated 79% with propagules of the alfalfa section from the base on ethao strain of Verticillium albo-atrum. Individual flies washed in 1 ml of sterile distilled water yielded streptomycin agar (ESA) (11). The plates 0-> 100 colony-forming-units of V. albo-atrum on ethanol-streptomycin agar. When Bradysia flies were kept at 21-25 C and observed for either naturally or artificially infested with V. albo-atrum were caged on clipped, 10-to 12-wk-old growth of V. lactose-yeast extract agar or PDA covgnats (79%) and shore flies (50%) were conexplanation was suggested by observing ered with an autoclaved mixture of grass taminated with the pathogen. Because the activities of fungus gnats (Bradysia clippings and brewer's yeast (6). Because shore flies feed on algae (9) whereas impatiens Johannsen) and shore flies progeny of a single female are either all fungus gnats feed on fungi, plant parts, (Scatella sp.), which can be pests in male or all female, populations were mixed and residues and have been reported to greenhouses and growth chambers to maximize mating and egg laying. cause damage on shallow-rooted crops and (2,3,9,10,13). Adult flies were observed to Plants of alfalfa cultivar Iroquois, seedlings (7,8), only fungus gnats were emerge from the potting medium, walk which is susceptible to Verticillium wilt, investigated in additional experiments. over necrotic stems or leaflets that had were grown from seed and transplanted In a second experiment, two lots of 100 abscised from diseased plants, then fly to singly into Cornell Peat-Lite Mix B (1) in Bradysia flies were collected from a nearby healthy plants. Examination of 7.5-cm-diameter clay pots. Plants were chamber that contained plants affected the leaflets and stems often revealed grown in a greenhouse free of Verticillium with Verticillium wilt. Individual flies sporulation of V. albo-atrum on necrotic or in a chamber programmed to 20/18 C were washed and the washings added to tissues. On the basis of these observations, day/night, 70-80% relative humidity, plates of ESA. Recovery of V. albowe investigated the possibility that and 16-hr/day photoperiod of about 18 atrum was 33 and 51%. The number of Bradysia flies were serving as a vector of klux fluorescent and incandescent light, colonies obtained per fly for each lot, V. albo-atrum.
Adult flies of Bradysia impatiens collected from a greenhouse or growth chamber that contained 0.5% NaOCn for 2 mi, and plating analfalfa plants affected with Verticillium wilt were contaminated 79% with propagules of the alfalfa section from the base on ethao strain of Verticillium albo-atrum. Individual flies washed in 1 ml of sterile distilled water yielded streptomycin agar (ESA) (11). The plates 0-> 100 colony-forming-units of V. albo-atrum on ethanol-streptomycin agar. When Bradysia flies were kept at 21-25 C and observed for either naturally or artificially infested with V. albo-atrum were caged on clipped, 10-to 12-wk-old growth of V. albo-atrum. plants of Iroquois alfalfa for 5-7 days, the incidence of Verticillium-infected plants ranged from 31 to 41%. Plants caged with Trichoderma-infested flies or with uninfested flies did not become RESULTS infected.
Natural infestation of flies. In a preliminary experiment, 20 each of fungus gnats and shore flies were Verticillium wilt of alfalfa was detected were collected in the greenhouse or collected from a growth chamber that for the first time in 's yeast (6) . Because shore flies feed on algae (9) whereas impatiens Johannsen) and shore flies progeny of a single female are either all fungus gnats feed on fungi, plant parts, (Scatella sp.), which can be pests in male or all female, populations were mixed and residues and have been reported to greenhouses and growth chambers to maximize mating and egg laying. cause damage on shallow-rooted crops and (2,3,9,10,13). Adult flies were observed to Plants of alfalfa cultivar Iroquois, seedlings (7, 8) , only fungus gnats were emerge from the potting medium, walk which is susceptible to Verticillium wilt, investigated in additional experiments. over necrotic stems or leaflets that had were grown from seed and transplanted In a second experiment, two lots of 100 abscised from diseased plants, then fly to singly into Cornell Peat-Lite Mix B (1) in Bradysia flies were collected from a nearby healthy plants. Examination of 7.5-cm-diameter clay pots. Plants were chamber that contained plants affected the leaflets and stems often revealed grown in a greenhouse free of Verticillium with Verticillium wilt. Individual flies sporulation of V. albo-atrum on necrotic or in a chamber programmed to 20/18 C were washed and the washings added to tissues. On the basis of these observations, day/night, 70-80% relative humidity, plates of ESA. Recovery of V. albowe investigated the possibility that and 16-hr/day photoperiod of about 18 atrum was 33 and 51%. The number of Bradysia flies were serving as a vector of klux fluorescent and incandescent light, colonies obtained per fly for each lot, V. albo-atrum.
Air in the chamber was monitored with respectively, was: 0 colonies, 67 and 49 an Anderson spore sampler to detect flies; 1-5 colonies, 19 and 23 flies; 6-10 MATERIALS AND METHODS airborne Verticillium conidia; none was colonies, 4 and 8 flies; 11-20 colonies, 3 Cultures of V. albo-atrum were detected. When the plants were 10-12 wk and 6 flies; 2 1-50 colonies, 2 and 8 flies; maintained on prune-lactose-yeast old, the stems were clipped at 5-8 cm 5 1-100 colonies, 4 and 5 flies; and more extract agar (12) at 21 C. An isolate of above the crown and each plant was than 100 colonies, 1 and 1 flies. Trichoderma sp., which was used as a enclosed in an insect cage. The cages were To determine if Bradysia could serve as control in some experiments, was maincylinders (10 cm long by 7.5 cm in a vector, adult flies were collected from tamned on potato-dextrose agar (PDA). diameter) made from 4-mil acetate fitted growth chambers containing alfalfa Adult flies of B. impatiens and Scatella at one end by two layers of cheesecloth plants infected with V. albo-atrum. Based sp. (used only in a preliminary experiment)
held by a rubber band. They were secured on a sample of 40 flies, 75% were conover the plant by pressing the open end of taminated with the pathogen. Groups of the cylinder into the Peat-lite mix.
12-15 flies were shaken from a test tube 
